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AwntniAmtsnt ^ to the Clatansi 

This listing of daims ^viJl replace all prior versions, and listmgs. of claims in the appUcation: 



T.iirttngof <7'^^""'- 

J (CurtMitly Amended) A sonic actuator comprising: 

a multi-layer membrane including an elastomeric dielectric polymer layer having a first 

sur&ce and a second surface; 

a first compliant electrode layer contacting said first surface; 

and a second compliant electrode layer contacting said second suifece; 

and a support structure in contact wth the multi-layer membrane, 

wherein the polymer layer is arranged in a manner ^h causes a portion of the polymer 
layer to deform in response to a change in electric field that is appUed via at least one of the first 
compUant electrode layer ox the second compliant electrode layer and wherein a portion of the 
polymer layer is capable of a strain of greater than 25% between a, first m^o^ of 
^y ^^r^rr^^c-. dielectric r >Mvn.^r l^ver vatfi « first area and a s>^.nnd position of the elastoq^gric 
dielectric T>o1vmer lav er with a second area. 

2. (Previously Presented) A sonic actuator as recited in claim 1 wherein said dielectric 
polymer is selected from the group consisting essentially of silicone. fluorosiUcone, 
fluoroelastomer, natural rubber, polybutadiene, nitrile rubber, isoprene, and ethylene propylene 
diene. 

r 

3. (Currently Amended) A sonic actuator as recited in claim I wherein said coropUant 
electrode layer is made from the group consisting essentially of graphite, carbon, ^conductive 
polymer^i and thin -mr-tftl filmft. 

4. (Original) A sonic actuator as rented in claim 1 wherein said support structure is a grid 
having a plurality of apertures. 

5. (Previously Presented) A sonic actuator as recited in daim 4 wherein said multi-layer 
membrane is biased such that portions of said membrane bulge at least some of said apertures. 
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6. CPreviously Presented) A sonic actuator as recited in claim 5 wherein said multi-layer 
membrane is biased such that portions of said membrane bulge ia a first direction at least some 
of said apertures. 

7. (Previously Presented) A sonic actuator as recited in claim 5 wherein said multi-layer 
membrane is biased such that portions of said membrane bulge in a first direction at some of said 
apertures and such that portions of said membrane bulge in a second direction at others of said 
apertures. 

8 . (Previously Presented) A sonic actuator as recited in claim 6 wherein said membrane is 
biased by a gaseous pressure that is greater than atmospheric pressxire. 

9. (Previously Presented) A sonic actuator as recited in claim 6 wherein said membrane is 
biased by a gaseous pressure that is less than atmospheric pressure. 

10. (Previously Presented> A sonic actuaior as recited in claim 6 wherein said membrane is 
biased by a soft foam material. 

1 1. (Original) A sonic actuator as recited in claim 10 wherein said soft foam material is a 
closed-cell foam with an avCTage cell diameter substantially less than a diameter of said 
apertures. 

12. (Previously Presented) A sonic actuator as recited in claim 7 wherein said membrane is 
biased by a gaseous pressure that is greater than atmospheric pressure vrhere said membrane is 
bulging in a first direction, and is biased by a gaseous pressure that is less than atmospheric 
pressure where said membrane is bulging in a second dircction- 

1 3 . (Previously Presented) A sonic actuator as recited in claim S wherein said support 
structure is substantially planar proximate to said apertures and Miierein said bulging portion of 
said membrane exhibit an out-of-plane defiection. 
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14 (PreviouslyPresented) A some actuator as recited in claim 1 wherein said m^ti-layer 
memW comprises a sandwich structure having a plwality of layer of elastomeric dielectric 
polymeis alternating voth a plurality of layers of cou^liantelecliodes. 

15. (Original) A sonic actuator as recited in claim 1 further comprising a square root diver 
coupled to said first compKant electrode and to said second compliant electrode. 

16. (Original) A sonic actuator as recited in claim 15 vvherein said square root driver includes 
a summer adding a lower power hiput signal to an offset voltage and a square root generator 

coupled to am output of said summer. 

17. (Original). A sonic actuator as recited in claim 16 further comprising a filter cotq)led to an 
ou^ut of said square root geaerator. 

18. (Original) A sonic actuator ^ recited in claim 17 fi^er comprising an amplifier coupled 
to an output of said filter to provide a signal to drive said multi-layer membrane. 

19. (Withdrawn) A sonic actuator as recited in claim 1 fbrlher comprising: a sensor coupled 
to the sonic actuator adapted for measuring one or more of a property of the sonic actuator or a 
property of the environment in which the sonic actuator is operating- 

20. (Withdrawn) A sonic actuator as recited in claim 19. wherein property of the sonic 
actuator or the property of tbe environment in which the sonic actuator is operating measured by 
ibs sensor is for controlling operation of the sonic actuator. 

21 . (Previously Presented) A sonic actuator as recited in claim 1 . wherein the polymer layer is 
transparent 

22. (PreviouslyPresented) a sonic actuator as recited in claim 1. wherein the sonic actuator is 
one of rectangularly shaped, sphericaUy sh^ or cylindricaUy shaped. 

23. (Withdrawn) A sonic actuator as recited m claim 1, wheidn a motion generated by the 
sonic actuator over time is for canceling noise or vibration. 
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24. (Withdrawn) A sonic actuator as recited in claim 1, wherein a force gradient is appUed 
across the first surfece and the second surfiace for biasing the polymer layer to deform in a 
particular direction. 

25. (Withdrawn) A sonic actuator as recited in claim 24, wherein the force gradient is 
generated by applying an unequal gas pressure across the first surface and the second snr&ce. 

26. (Withdrawn) A sonic actuator as recited in daim 24, wherein the force gradient is 
geneiated by placing a material against one of the first surfeoe and the second surfece. 

27. (Previously Pieseated). a sonic actuator as recited in claim 1, wherein a m«mbrane 
thicloiess of tiic polymer layer is less than about 100 miorometas. 

28. (Withdrawn) a sonic actuator as recited in claim l,v*erein the polymer layer further 
comprises a plurality of activ« areas that are separately controlled. 

29. (Withdrawn) A sosic actuator as recited in claim 28, wherein at least two of the active 
areas are of different sizes. 

30. (Previoudy Presorted) A sonic actuator as recited in claim 4, wherran the apertures are 
one of rectangularly-shaped, squar^-shs^ed or drctilarly shaped. 

31. (Withdrawn) A sonic actuator as recited in claim 1, further comprising a plenum for 
irniiTifainin | y a gas pressure on fbe polymer layer. 

32. (Withdrawn) A sonic actuator as recited in claim 1 , further comprising a roicrocontroUer 
for contiolUng the electric field appUed to the polymer layer. 
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33. (Previoiisly Presented) A sonic actuator as recited in claim 1> wfaetein said sonic actuator 
is a component of one of a speaker or an automobile. 
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